Immunoelectronmicroscopy of soluble and membrane proteins with a sensitive postembedding method.
The application of immunoelectronmicroscopy to soluble proteins is limited because soluble proteins can redistribute during fixation. Fixation may also adversely affect the recognition of proteins associated with membranes. We show here how displacements of soluble proteins can be prevented and antigen sensitivity improved by freeze-substitution immunocytochemistry. The usefulness of this method for soluble cytoplasmic proteins is demonstrated for the twitchin protein in Aplysia muscle and the kinesin motor proteins in squid giant axons, in which the sizes of various cytoplasmic pools of kinesins are estimated. The utility for membrane proteins present in small numbers of copies is demonstrated by labeling a glutamate receptor subunit in mouse cerebellar cortex and the ZO-1 protein in tight junctions between MDCK cells. Thus, freeze-substitution immunocytochemistry can show the native distribution of both soluble and membrane proteins labeled with polyclonal antibodies and, at the same time, can reveal structural features comparable to those in chemically fixed or osmium freeze-substituted samples.